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DETAILED ACTION 
Claim Objections 

1 . Applicant is advised that should claims 6- 1 0 be found allowable, claims 11-15 will be 
objected to under 37 CFR 1.75 as being a substantial duplicate thereof. When two claims in an 
application are duplicates or else are so close in content that they both cover the same thing, 
despite a slight difference in wording, it is proper after allowing one claim to object to the other 
as being a substantial duplicate of the allowed claim, See MPEP § 706.03(k). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. The factual inquiries set forth in Graham \. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

4. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
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the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the appHcability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
5. Claims 3, 6, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Swan 
et al. (US Pat. 5,563,056) or Hubbell et al. (US Pat. 5,529,914) in view of Chai-Gao et al. (US 
Pat. 5,858,802). 

Swan et al. teach a process for the preparation of crosslinked matrices containing 
covalently immobiUzed chemical species and unbound releasable chemical species. According 
to the reference, polymers may be covalently immobilized in an insoluble 3-D crosslinked 
matrix, which is preferably formed as a coating upon a surface. A desired chemical species and 
a polymeric coupling compound such as a photoderivatized polymer having multiple 
photoreactive groups are brought into proximity to each other. Upon activation, binding occurs 
(abstract and cols. 2-3). Dextran may be the polymer from which the coupling compound is 
derived (col. 3, line 62). In addition, the photoreactive groups of the reference may be diazirines, 
such as 3-trifluoromethyl-3-phenyldiazirine (col 5, line 55). 

Hubbell et al. teach interfacial polymerization to form a membrane on the surface of a 
biological membrane. Tissue is directly coated with photoinitiator, which is immersed in 
macromer solution, and immediately irradiated. This results in a thin polymer coat (col. 9). 
Dextran may be the macromer of the reference (col. 1 1, lines 19-54). However, neither Swan et 
al. nor Hubbell et al. teach the use of TRIMID modification. 

Chai-Gao et al. teach a method for making a device including a substrate and at least one 
biologically active substance bound to the surface of the substrate. The device is obtained by 
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simultaneous or sequential reaction of the substrate and of the substance with a bifunctional 
coupling agent in which one of the functional groups may be photoactivated. The photoactivator 
is preferably a TRIMID-modified protein, such as T-BSA (cols. 3-5). 

It would have been prima facie obvious to use the TRIMID-modified photoinitiator of 
Chai-Gao et al. with the method of Swan et al. or Hubbell et al. because Hubbell et al. states that 
virtually any photoinitiator can be used with the method of their reference, and Swan et al. uses a 
similar diazirine to that of Chai-Gao et al. as the photoinitiator, with the only difference being 
that the diazirine in Chai-Gao et al. is substituted. Since the diazarines of Chai-Gao et al. and 
Swan et al. both function as photoinitiators, it would have been obvious to use any diazarine with 
the method of Swan et al. or Hubbell et al. with a reasonable expectation of success. It would 
have further been obvious to use TRIMID-modified aminodextran instead of T-BSA because, as 
applicant admits (page 3 of response), both polymers carry amino groups that are derivatized 
with TRIMID, and the "person of ordinary skill in the art would have no difficulty in accepting 
readily and understanding easily that the same type of reactions can take place on the amino 
groups of these two polymers." 

6. Claims 3 and 6-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Swan 
et al. (US Pat. 5,563,056) or Hubbell et al. (US Pat. 5,529,914) in view of Wessa et al. (WO 
97/43631) 

Swan et al. and Hubbell et al. teach coating processes, as previously discussed. However, 
the references do not teach TRIMID modification, the use of BSA or polyimide, or appUcation to 
biological sensors. 
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Wessa et al teach a process for producing a sensor for detecting proteins. The sensor 
consists of a sensor body, one surface of which is coated with a polymer layer with receptor 
molecules bonded to said polymer layer. The bond between the polymer and the receptor 
molecules is provided by a photoreactive molecule that is covalent to the lysine of a receptor 
molecule and inserted into the polyimide. The photoreactive molecule is preferably TRIMID. 
The modified protein, which may be T-BSA, is bound to the polymer layer by UV irradiation. 
The sensor of the reference may be used as a surface acoustic wave sensor, which is interpreted 
as an electromechanical sensor. In addition, wave sensors are also interpreted as mass sensitive, 
as a difference in mass on the sensor will affect the results in some manner. 

It would have been prima facie obvious to use the TRIMID -modified photoinitiator and 
polyimide of Wessa et al. with the method of Swan et al or Hubbell et al. because Hubbell et al 
states that virtually any photoinitiator can be used with the method of their reference, and Swan 
et al. uses a similar diazirine to that of Wessa et al. as the photoinitiator, with the only difference 
being that the diazirine in Chai-Gao et al. is substituted. Since the diazarines of Wessa et al. and 
Swan et al both function as photoinitiators, it would have been obvious to use any diazarine with 
the method of Swan et al. or Hubbell et al. with a reasonable expectation of success. It would 
have further been obvious to use TRIMID-modified aminodextran instead of T-BSA because, as 
applicant admits (page 3 of response), both polymers carry amino groups that are derivatized 
with TRIMID, and the "person of ordinary skill in the art would have no difficulty in accepting 
readily and understanding easily that the same type of reactions can take place on the amino 
groups of these two polymers." 
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7. Claims 3, 6, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sigrist et al. (Bio/Technology, Vol. 10, Sep. 1992). 

The reference teaches the light-dependent covalent immobilization of biomolecules on 
inert surfaces. According to the reference, clean surfaces are coated with photolinker polymer 
and dried. Macromolecules in solution are added to the coated surface, and upon solvent 
removal, the coated surface is exposed to activating light, which leads to photopolymer mediated 
immobilization of the macromolecules. Figure 1 shows the light dependent immobilization of 
proteinaceous ligands and a polymeric carbohydrate (inulin) to polystyrene supports. T-BSA is 
used as the polymeric photolinker to effect coupling. However, the reference does not teach the 
use of dextran as the coating or TRIMID-modified aminodextran as the photolinker. 

It would have been prima facie obvious to one of ordinary skill in the art at the time if the 
invention to immobilize dextran rather than inulin with the method of Sigrist et al. because both 
are polymeric carbohydrates, and one would have had a reasonable expectation of success in 
using either. In addition, it would have also been obvious to use TRIMID-modified 
aminodextran instead of T-BSA because, as apphcant admits (page 3 of response), both 
polymers carry amino groups that are derivatized with TRIMID, and the "person of ordinary skill 
in the art would have no difficulty in accepting readily and understanding easily that the same 
type of reactions can take place on the amino groups of these two polymers." 

Response to Arguments 

8. Applicant's arguments filed 5/24/04 have been fully considered, and are persuasive to 
overcome the rejection under 35 USC 1 12, but they are not persuasive to overcome the rejections 
under 35 use 103. 
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9. Applicant's argument that Swan does not teach a conventional substrate is irrelevant, as 
such is not required in the claims, and the prior art need not teach that substrate depicted in 
Applicants' figure 1. AppUcant's arguments that Swan does not teach the use of a protein are 
accurate; however, Chai-Gao or Wessa as secondary references have been reUed upon for this 
feature. Apphcant's arguments that Swan does not teach dextran alone as the material to be 
connected are erroneous. It is first noted that appUcant's arguments distinguish between a 
coupling compound and the compound to be coupled, a distinction that does not appear 
anywhere in the claims. Rather, the claims merely require co-immobilization of a TRIMID- 
protein and dextran. Swan clearly teaches co-immobiHzation of a chemical species and the 
coupling compound (Col. 3, lines 29-30). The coupling compound maybe dextran (Col. 3, line 
62). While the coupling compound of the reference may indeed be different than the coupling 
compound of the present invention, as long as dextran is co-immobilized with a protein (taught 
by secondary ref ), the claim limitations are deemed met, as the claims do not require the 
"coupling compound" to be the protein. Applicant's argument that the examiner's statement that 
dextran is the polymer from which the coupling compound is derived demonstrates the lack of 
pertinence of the refemece is not convicing, as the claims do not states which component is ued 
for coupling and which is coupled, but meremly requires coimmobilization. 

10. In terms of the Hubbell reference, applicant argues that the reference does not teach 
dextran. While this may be true, the claims only generically refer to dextran and do not exclude 
derivatives of dextran. In addition, even if derivatives of dextran were excluded from the claims 
(which they haven't been), the use of dextran as a substitute for dextran derivatives would be 
viewed as a matter of optimization, which would have been obvious to one of ordinary skill in 
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the art at the time of the invention (absent compelling evidence to the contrary). The examiner 
agrees that the reference does not teach the use of a modified protein as a photohnker, but Chai- 
Gao has been relied upon to cure this deficiency. It is also once again noted that there is no 
distinciton in the claims between the component to be coupled, and that which faciUtates the 
coupUng. Applicant's arguments wth respect to Chai-Gao are based on the premise that the 
reference does not teach immobilization of dextran; however, as a secondary reference, it is only 
relied upon for teaching a TRIMID-protein used in immobiUzation and is not required to teach 
every element of the claims. 

11. In response to apphcant's argument that there is no suggestion to combine the references, 
the examiner recognizes that obviousness can only be established by combining or modifying the 
teachings of the prior art to produce the claimed invention where there is some teaching, 
suggestion, or motivation to do so found either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 
USPQ2d 1596 (Fed, Cir. 1988) and/« re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 
1992). In this case, Hubbell et al. states that virtually any photoinitiator can be used with the 
method of their reference, and Swan et al. uses a similar diazirine to that of Chai-Gao et al. as the 
photoinitiator, with the only difference being that the diazirine in Chai-Gao et al is substituted. 

12. In response to appUcant's argument that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning, it must be recognized that any judgment on 
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 
long as it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made, and does not include knowledge gleaned only from the 
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applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 



170 USPQ 209 (CCPA 1971). 



Conclusion 



Claims 3 and 6-15 are rejected. 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to Kartic Padmanabhan whose telephone number is 571-272-0825. 
The examiner can normally be reached on M-F (8:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on 571-272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Kartic Padmanabhan 

Patent Examiner I 
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